Inflammatory properties of peptidoglycan are decreased after degradation by human N-acetylmuramyl-L-alanine amidase.
Human N-acetylmuramyl-L-alanine amidase (EC 3.5.1.28) degrades peptidoglycan, a major component of bacterial cell walls with potent pro-inflammatory cytokine-inducing properties. We postulate that degradation of peptidoglycan by N-acetylmuramyl-L-alanine amidase is important for the inactivation of inflammatory peptidoglycan products in human tissues. The inflammatory activities of peptidoglycan digested by lysozyme and/or amidase were investigated using two properties of peptidoglycan: its capacity to induce the release of the inflammatory cytokines IL-1, IL-6 and TNF-alpha in vivo and in vitro and its capacity to induce arthritis in Lewis rats. The results show that after subsequent treatment with both lysozyme and amidase, the peptidoglycan products were unable to induce arthritis in Lewis rats. The production of pro-inflammatory cytokines in mice after intravenous injection of cell wall fragments was lower after in vitro degradation of the cell wall fragments by amidase. These in vivo results were confirmed with whole blood assays in which the production of pro-inflammatory cytokines was measured after stimulation with lysozyme- and amidase-treated peptidoglycan. The results show that human N-acetylmuramyl-L-alanine amidase possesses an enzymatic activity capable of inactivating inflammatory peptidoglycan by lowering its cytokine-inducing properties.